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(54) AQUEOUS PIGMENT DISPERSION AND AQUEOUS PRINTING LIQUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aqueous pigment dispersion suitable as an aqueous printing liquid for 
ink jet printing use of red or fuchsine color with excellent color rendering nature and transparency by 
essentially including a quinacridone-based pigment and a phthalimide methylated quinacridone-based compound. 

SOLUTION: This aqueous pigment dispersion is obtained by incorporating 100 pts.wt. of a quinacridone-based 
pigment with >3 pts.wt. of a quinacridonesulfonic acid-based compound and >3 pts.wt. of phthalimide 
methylated quinacridone-based compound (both the above quinacridone-based compounds summing to 6-30 
pts.wt., pref. 10-25 pts.wt.) and 25-200 pts.wt. of an anionic group-contg. polymeric compound having both 
carboxyl and carboxylate groups to effect coating the above pigment with the polymeric compound. The other 
objective aqueous printing liquid is prepared using this aqueous pigment dispersion. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The watercolor pigment dispersing element characterized by containing the Quinacridone system 
pigment and a phthalimidomethyHzed Quinacridone system compound at least. 

[Claim 2] The watercolor pigment dispersing element characterized by containing the Quinacridone system 
pigment, the Quinacridone sulfonic-acid system compound, and a phthalimidomethyHzed Quinacridone system 
compound at least. 

[Claim 3] The watercolor pigment dispersing element characterized by containing the Quinacridone system 
pigment, the Quinacridone sulfonic-acid system compound, a phthalimidomethyHzed Quinacridone system 
compound, and an anionic radical content organic high molecular compound at least. 
[Claim 4] The watercolor pigment dispersing element according to claim 2 to 3 whose amount of the 
Quinacridone sulfonic-acid system compound and the phthalimidomethyHzed Quinacridone system compound 
used is more than 3 weight sections to the Quinacridone system pigment 100 weight section, respectively and 
whose sum of the amount of the Quinacridone sulfonic-acid system compound and the phthalimidomethyHzed 
Quinacridone system compound used is 6 - 30 weight section. 

[Claim 5] The watercolor pigment dispersing element according to claim 3 to 4 by which the pigment is covered 
with the anionic radical content organic high molecular compound. 

[Claim 6] The watercolor pigment dispersing element according to claim 2 to 5 whose anionic radicals are a 
carboxyl group and a carboxylate radical. 

[Claim 7] The watercolor pigment dispersing element according to claim 6 which is the cation chosen from the 
group which the counter ion of a carboxylate radical becomes from ammonium ion and alkali-metal ion. 
[Claim 8] The watercolor pigment dispersing element according to claim 3 to 7 whose weight average molecular 
weight of an anionic radical content organic high molecular compound is 5,000-50,000. 

[Claim 9] The watercolor pigment dispersing element according to claim 3 to 8 30 - 220 mgKOH/g and whose 
glass transition point the acid number of an anionic radical content organic high molecular compound is -20-60 
deigrees C. 

[Claim 1 0] The watercolor pigment dispersing element according to claim 3 to 9 whose anionic radical content 
organic high molecular compound the ratio of a pigment and an anionic radical content organic high molecular 
compound is the 25 weight sections - 200 weight section to the pigment 100 weight section. 
[Claim 1 1] Aquosity recording ink characterized by containing a watercolor pigment dispersing element according 
to claim 1 to 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aquosity recording ink which used the watercolor pigment 

dispersing element and this pigment dispersing element of red thru/or a Magenta color. 

[0002] 

[Description of the Prior Art] Conventionally, the color has been used for writing implements, such as a felt- 
tipped marker and an aquosity marker, and the ink of an ink jet printer as a color material. Although the recording 
ink using a color was excellent in tinting strength or clear nature, it had the problem in lightfastness, a water 
resisting property, etc. 

[0003] On the other hand, when it can decrease extremely from whether aquosity system recording ink has any 
toxicity, such as danger of a fire like oily system recording ink, and mutation, it has the extremely excellent 
description. 

[0004] In order to solve lightfastness and a waterproof problem, in the application field mentioned above, the 
changeover to a pigment from the color of color material is considered actively in recent years. In order to use a 
pigment as a color material in the field concerned, especially the field of the ink for ink jets, the dispersibility and 
distributed stability of very high level in the pigment dispersing element which is a **— liquid two phase system 
are needed. As a means for attaining this advanced dispersibility and distributed stability, the microencapsulation 
pigment dispersing element which covered the pigment with the anionic radical content organic high molecular 
compound is indicated by JP,9-151342,A, and the Magenta colored water nature dispersing element which used 
the Quinacridone system pigment and dimethyl aminomethylation Quinacridone is indicated in the example. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it was not what can be satisfied with the above-mentioned 
official report of the Magenta colored water nature pigment dispersing element of a publication enough in the 
field of distributed level and distributed stability. 
[0006] 

[Means for Solving the Problem] The Magenta colored water nature pigment dispersing element characterized by 
containing the Quinacridone system pigment and a phthalimidomethyl-ized Quinacridone system compound at 
least as a result of repeating examination wholeheartedly that this invention persons should solve the above- 
mentioned technical problem, At least especially The Quinacridone system pigment, the Quinacridone sulfonic- 
acid system compound, and a phthalimidomethyHzed Quinacridone system compound, And the watercolor 
pigment dispersing element characterized by containing an anionic radical content organic high molecular 
compound came to complete a header and this invention for satisfying these the demands of many. 
[0007] 

[Embodiment of the Invention] 

[0008] The watercolor pigment dispersing element of this invention is characterized by containing the 
Quinacridone system pigment and a phthalimidomethyl-ized Quinacridone system compound at least. 
[0009] As a Quinacridone system pigment used for this invention, each thing of well-known common use can use 
it. Specifically, it is a C.I. pigment. The dimethyl Quinacridone system pigment of red 122 grade, C.I. pigment Red 
202, ** The dichloro Quinacridone system pigment of red 209 grade, C.I. pigment Mixture or the solid solution of 
at least two or more pigments chosen from non-permuted Quinacridone of violet 19 grade and these pigments 
etc. can be mentioned. Powder and a granularity or massive desiccation pigment are sufficient as a pigment, and 
a wet cake and a slurry are sufficient as it. 

[0010] As a phthalimidomethyl-ized Quinacridone system compound, the thing of well-known common use can 
use all too. This is compoundable according to a well-known approach by making non-permuted Quinacridone, 
dimethyl Quinacridone, dichloro Quinacridone, etc. a phthalimide, and formaldehyde (paraform) react in 
concentrated sulfuric acid. 

[001 1] As the number of average permutations of the phthalimidomethyl radical per molecule, about 0.5-2 pieces 
are desirable, and about 0.7-1.5 pieces are especially desirable. When there are too few permutations, the 



effectiveness used together is hard to be discovered, and when many [ too ], a blot etc. may bring about 
lowering of the property as recording ink. 

[Q012] Although the watercolor pigment dispersing element of this invention should just contain both the 
Quinacridone system pigment and a phthalimidomethyHzed Quinacridone system compound, the Quinacridone 
system pigment usually serves as a principal component. 

[0013] As amount of the phthalimidomethyl Quinacridone system compound used, it is desirable that the amount 
of the phthalimidomethyHzed Quinacridone system compound used is in the range of 6 - 30 weight section 
especially more than 3 weight sections to the Quinacridone system pigment 100 weight section, and it is 
desirable that it is in the range of 10 - 25 weight section especially. When there is too little amount used, the 
effectiveness used together is hard to be discovered, and when many [ too ], adverse effects, such as change of 
a hue, lowering of saturation, and a blot at the time of record, may appear. 

[0014] The watercolor pigment dispersing element of this invention may contain the Quinacridone system 
compound of different others from having described above, although only the Quinacridone system pigment and 
the phthalimidomethyHzed Quinacridone system compound may be contained. There is a Quinacridone sulfonic- 
acid system compound as a suitable Quinacridone system compound in this case. 

[0015] As a Quinacridone sulfonic-acid system compound, the thing of well-known common use can use all too. 
This For example, the Quinacridone sulfonic acids which can compound non-permuted Quinacridone, dimethyl 
Quinacridone, dichloro Quinacridone, etc. by making it react with concentrated sulfuric acid etc. by the well- 
known approach And metal salts, such as the sodium, aluminum, and calcium, and ammonium of those, Octadecyl 
ammonium, didodecyl ammonium, dimethyloctadecyl ammonium, If ammonium salt, such as dimethyl dioctadecyl 
ammonium and benzyl dimethyloctadecyl ammonium, is mentioned and the minus effectiveness, such as 
magnitude of a combined effect, migration, and bleeding, is taken into consideration especially Metal salts, such 
as aluminum of the Quinacridone sulfonic acid and calcium, are desirable, and especially this aluminum salt is 
desirable. 

[0016] As the number of average permutations of the sulfone radical per molecule, about 0.5-2 pieces are 
desirable, and about 0.7-1.5 pieces are especially desirable. When there are too few permutations, the 
effectiveness used together is hard to be discovered, and when many [ too ], a blot etc. may bring about 
lowering of the property as recording ink. 

[0017] As amount of the Quinacridone sulfonic-acid system compound used, it is desirable that the amount of 
the Quinacridone sulfonic-acid system compound used is in the range of 6 - 30 weight section especially more 
than 3 weight sections to the Quinacridone system pigment 100 weight section, and it is desirable that it is in 
the range of 10 - 25 weight section especially. When there is too little amount used, the effectiveness too used 
together is hard to be discovered, and when many [ too ], adverse effects, such as change of a hue, lowering of 
saturation, and a blot at the time of record, may appear. 

[0018] As amount of [ in the case used of using both the Quinacridone sulfonic-acid system compound and a 
phthalimidomethyl Quinacridone system compound ], it is desirable that the sum of the amount of more than 3 
weight sections, the Quinacridone sulfonic-acid system compound, and the phthalimidomethyHzed Quinacridone 
system compound used has the amount of the Quinacridone sulfonic-acid system compound and the 
phthalimidomethyHzed Quinacridone system compound used in the range of 6 - 30 weight section to the 
Quinacridone system pigment 100 weight section, respectively, and it is desirable that especially the sum of the 
amount used is in the range of 10 - 25 weight section. When there is too little amount used, the effectiveness 
used together is hard to be discovered, and when many [ too ], adverse effects, such as change of a hue, 
lowering of saturation, and a blot at the time of record, may appear. 

[0019] Although the watercolor pigment dispersing element of this invention can manufacture the Quinacridone 
system pigment described above, for example by already distributing in an aquosity medium with desired 
additives, such as a dispersant, a self^dispersibility high molecular compound, or a base, using various well- 
known distributed equipments, when it is made to especially distribute with an anionic radical content organic 
high molecular compound, it can obtain the watercolor pigment dispersing element which was more excellent in 
distributed level and distributed stability. 

[0020] It is still more desirable for said the phthalimidomethyHzed Quinacridone system compound being 
covered similarly to be covered with this anionic radical content organic high molecular compound at least from 
the Quinacridone system pigment only coexisting [ in which it is contained in an aquosity dispersing element ] 
with the anionic radical content organic high molecular compound also in respect of said technical effectiveness 
especially, the optimal one — both the Quinacridone system pigment a phthalimidomethyHzed Quinacridone 
system compound and the Quinacridone sulfonic-acid system compound — although — it is the case where it is 
covered with the anionic radical content organic high molecular compound. 

[0021] The anionic radical content organic high molecular compound used by the watercolor pigment dispersing 
element of this invention Not the thing that will be limited especially if it has the anionic radical but a carboxyl 
group, Although the anionic radical content organic high molecular compound which is made to carry out 



copolymerization of the anionic radical content monomer containing a sulfone radical, a phospho group, a thio 
carboxyl group, etc., these anionic radical content monomer, and the monomer of others which may be 
cppolymerized, and is obtained is raised When a price etc. is taken into consideration in the ease of carrying out 
of acquisition of a raw material monomer, the anionic radical content organic high molecular compound 
containing a carboxyl group or a sulfone radical is desirable. Especially the anionic radical content organic high 
molecular compound that contains a carboxyl group at the point which can control widely the coexistence range 
of an electrical neutrality condition and an anion condition is desirable. 

[0022] As an anionic radical content organic high molecular compound used by the watercolor pigment dispersing 
element of this invention, there is an organic high molecular compound which may have the bridge formation part 
and which has an anionic radical, for example. 

[0023] There are an acrylic ester system polymer which has typically the anionic radical which has a bridge 
formation part, a methacrylic acid ester system polymer which has the anionic radical which has the acrylic 
ester system polymer bridge formation part which has the anionic radical which does not have a bridge formation 
part, and a methacrylic acid ester system polymer which has the anionic radical which does not have a bridge 
formation part. In this invention, both acrylic ester and methacrylic ester shall be included and it shall be called 
acrylic ester (meta). Moreover (meta), an acrylic ester system polymer means the polymer which used acrylic 
ester (meta) as the principal component, and carried out the polymerization. 

[0024] The optimal anionic radical content organic high molecular compound is an anionic radical content organic 
high molecular compound with which an anionic radical contains both a carboxyl group and a carboxylate radical. 
[0025] As an example of the monomer containing a carboxyl group, polybasic acid partial saturation ester, such 
as unsaturated-carboxylic-acid; succinic-acid vinyl, such as an acrylic acid, a methacrylic acid, a maleic acid, a 
fumaric acid, a crotonic acid, an itaconic acid, and 4-vinyl benzoic acid, a maleic-acid allyl compound, 
terephthalic-acid vinyl, and a trimellitic acid allyl compound, is mentioned. Moreover, as an example of the 
monomer containing a sulfonic group, sulfo styrene, such as sulfo carboxylic-acid partial saturation ester; 
styrene-4-sulfonic acids, such as unsaturated-carboxylic-acid sulfo permutation alkyls, such as acrylic-acid 2- 
sulfoethyl and methacrylic-acid 4-sulfophenyl, or aryl ester; sulfo succinic-acid vinyl, can be mentioned. 
[0026] As an example of an anionic radical content monomer and the monomer of others which may be 
copolymerized A methyl acrylate, an ethyl acrylate, acrylic-acid n-propyl, acrylic-acid isopropyl. Acrylic-acid n- 
butyl, isobutyl acrylate, acrylic-acid t-butyl, 2-ethylhexyl acrylate, acrylic-acid n-octyl, acrylic-acid dodecyl, 
Acrylic-acid octadecyl, acrylic-acid cyclohexyl, acrylic-acid isobornyl, Acrylic-acid benzyl, an acrylic acid 2, 3- 
epoxy propyl, an acrylic acid 2, 3-epoxy butyl, An acrylic acid 2, 3-epoxycyclohexyl, acrylic-acid vinyl, a methyl 
methacrylate, Ethyl methacrylate, methacrylic-acid n-propyl, methacrylic-acid isopropyl, N-butyl methacrylate, 
methacrylic-acid isobutyl, t-butyl methacrylate, 2-ethylhexyl methacrylate, n-octyl methacrylate, methacrylic- 
acid dodecyl, Methacrylic-acid octadecyl, cyclohexyl methacrylate, methacrylic-acid isobornyl, Methacrylic-acid 
benzyl, a methacrylic acid 2, 3-epoxy propyl, a methacrylic acid 2, 3-epoxy butyl, A methacrylic acid 2, 3- 
epoxycyclohexyl, methacrylic-acid vinyl, Maleic-acid dimethyl, a diethyl maleate, dimethyl fumarate, diethyl 
fumarate, Itaconic-acid ethyl, itaconic-acid benzyl, acrylic-acid 2-hydroxyethyl, 2-hydroxypropyl acrylate, 
methacrylic-acid 2-hydroxyethyl, 2-hydroxypropyl methacrylate, acrylic-acid 2-aminoethyl, Acrylic-acid 2- 
aminopropyl, acrylic-acid 3-aminopropyl, acrylic-acid 2-(methylamino) ethyl, Acrylic-acid 2-(methylamino) 
propyl, acrylic-acid 2-(ethylamino) ethyl, Acrylic-acid 2-(ethylamino) propyl, acrylic-acid 2-(dimethylamino) 
ethyl, Unsaturated fatty acid ester, such as acrylic-acid 3-(dimethylamino) propyl; Acrylamide, N- 
methylacrylamide, N-ethyl acrylamide, N-propyl acrylamide, N-dimethyl acrylamide, N-diethyl acrylamide, N- 
dipropyl acrylamide, N-(2-aminoethyl) acrylamide, N-(2-aminopropyl) acrylamide, N-(3-aminopropyl) acrylamide, 
N-[2-(methylamino) ethyl] acrylamide, N-[2-(methylamino) propyl] acrylamide, N-[3-(methylamino) propyl] 
acrylamide, N-[2-(dimethylamino) ethyl] acrylamide, N-[2-(dimethylamino) propyl] acrylamide, N-[3- 
(dimethylamino) propyl] acrylamide, methacrylamide, N-methyl methacrylamide, N-ethyl methacrylamide, N- 
propyl methacrylamide, N-dimethyl methacrylamide, N-diethyl methacrylamide, N-dipropyl methacrylamide, N- 
(2-aminoethyl) methacrylamide, N-(2-aminopropyl) methacrylamide, N-(3-aminopropyl) methacrylamide, N-[2- 
(methylamino) ethyl] methacrylamide, N-[2-(methylamino) propyl] methacrylamide, N-[3-(methylamino) propyl] 
methacrylamide, N-[2-(dimethylamino) ethyl] methacrylamide, N-[2-(dimethylamino) propyl] methacrylamide, N- 
[3-(dimethylamino) propyl] methacrylamide, MAREAMIDO, N and N-dimethyl MAREAMIDO, FUMARAMIDO, N, 
and N-dimethyl FUMARAMIDO, The unsaturated fatty acid amides of **; Acrylonitrile, a methacrylonitrile. The 
unsaturated nitrile of **; Vinyl acetate, propionic-acid vinyl, butanoic acid vinyl, Hexanoic-acid vinyl, 2- 
ethylhexanoic acid vinyl, octadecanoic acid vinyl, Benzoic-acid vinyl, an acetic-acid allyl compound, a propionic- 
acid allyl compound, a hexanoic-acid allyl compound, Carboxylic-acid partial saturation ester, such as a 
decanoic-acid allyl compound; Ethyl vinyl ether, Partial saturation ether, such as butyl vinyl ether; Styrene, alpha 
methyl styrene, o-methyl styrene, m-methyl styrene, p-methyl styrene, p-t-butyl styrene, Styrene, such as 4- 
methoxy styrene and 4-chloro styrene; Ethylene, A propylene, 1-butene, 1-octene, a vinyl cyclohexane, 4- 
vinylcyclohexene, The unsaturated hydrocarbon of **; A vinyl chloride, a vinylidene chloride, tetrafluoroethylene, 



Partial saturation halogenated hydrocarbon, such as 3-chloro propylene; 4-vinylpyridine, Vinyl permutation 
heterocyclic compounds, such as N-vinylcarbazole and N-vinyl pyrrolidone; The carboxyl group in the above- 
mentioned instantiation monomer, The monomer and ethylene oxide containing the substituent which has active 
hydrogen, such as a hydroxyl group and an amino group, The resultant of epoxide, such as propylene oxide and 
SHIKIRO hexene oxide; The hydroxyl group in the above-mentioned instantiation monomer, The resultant of the 
monomer containing the substituent which has an amino group etc., and carboxylic acids, such as an acetic acid, 
a propionic acid, butanoic acid, a hexanoic acid, a decanoic acid, and dodecanoic acid, etc. can be mentioned. 
[0027] This anionic radical content organic high molecular compound is compoundable by the various reaction 
approaches better known than the former, such as a bulk polymerization, solution polymerization, a suspension 
polymerization, and an emulsion polymerization. 

[0028] the weight average molecular weight of the anionic radical content organic high molecular compound used 
for this invention is in the range of 2,000-100,000 — ** — it is desirable and especially the thing in the range of 
5,000-50,000 is desirable. If weight average molecular weight is too small, the distributed stability of the 
watercolor pigment dispersing element itself will fall, and if too large, the viscosity of a dispersing element not 
only becomes high, but the inclination for dispersibility to fall will be accepted. Moreover, when weight average 
molecular weight was too small, or too large and it applies to for example, the ink for ink jet printers, an adverse 
effect is done about a printing property and it becomes difficult to make printing stabilized for a long period of 
time perform. 

[0029] Moreover, as for the acid number and the glass transition point of the anionic radical content organic high 
molecular compound used for this invention, it is desirable respectively that it is in 30 - 220 mgKOH/g and the 
range of -20-60 degrees C. The printing stability at the time of the dispersibility and distributed stability of a 
watercolor pigment dispersing element falling, when the acid number is too low, and applying to the ink for ink jet 
printers worsens. When the acid number is too high, and it applies to the ink for ink jet printers, the water 
resisting property of an image falls. When a glass transition point is too high, it is hard to obtain stable printing, 
and in being too low, there is an inclination for image shelf lives, such as abrasion resistance and ********- 
proof, to fall. 

[0030] As for the anionic radical content organic high molecular compound in the watercolor pigment dispersing 
element of this invention, it is desirable to have taken the gestalt with which a part of anionic radical [ at least ] 
was ionized by the alkali, after dispersibility and distributed stability being discovered. Although the optimal rate 
of the radical ionized among anionic radicals is not uniquely limited since it changes with the presentation of the 
anionic radical content organic high molecular compound to be used, molecular weight, the acid numbers, etc., it 
is [ that what is necessary is just the range where desired dispersibility and distributed stability are discovered ] 
usually desirable [ the rate ] to be especially set as 70 - 100% of range 30 to 100%. The rate of this ionized 
radical does not mean the mole ratio of an anionic radical and an alkali, and takes dissociation equilibrium into 
consideration. For example, when an anionic radical is a carboxyl group, even if it uses the strong base nature 
matter of amounts [ stoichiometric ], the percentage of the radical ionized by dissociation equilibrium is less 
than 100%, and is in the mixture condition of a carboxylate radical and a carboxyl group. 

[0031] Thus, the compound chosen from the group to which the thing of well-known common use mentions, and 
which **** becomes from the organic amine (a basic nitrogen-containing heterocyclic compound is included) of 
ammonia, the first class, the second class, or the third class and hydroxylation alkali metal as an alkali used in 
order to ionize a part of anionic radical [ at least ] of an anionic radical content organic high molecular compound 
is mentioned suitably. By ionizing a part of anionic radical [ at least ] by these illustrated suitable alkalis, the 
counter ion of a carboxylate radical serves as a cation chosen from the group which consists of ammonium ion 
(the protonation cation of a basic nitrogen-containing heterocyclic compound is included), and alkali-metal ion. 
[0032] In this invention, what contains the Quinacridone system pigment and a phthalimidomethyl-ized 
Quinacridone system compound at least is only hereafter called pigment. Therefore, the thing containing the 
Quinacridone system pigment, the Quinacridone sulfonic-acid system compound, and a phthalimidomethyl-ized 
Quinacridone system compound is also hereafter contained in the definition of this pigment. 
[0033] The ratio of the pigment in the watercolor pigment dispersing element of this invention and an anionic 
radical content organic high molecular compound has the anionic radical content organic high molecular 
compound 25 - desirable 200 weight sections extent to the pigment 1 00 weight section. When the ratio of an 
anionic radical content organic high molecular compound is too low, the abrasion resistance at the time of using 
as aquosity recording ink falls, and when too high [ conversely ] and drainage system recording ink is adjusted, 
the inclination for viscosity to become high is accepted. 

[0034] The watercolor pigment dispersing element of this invention can be manufactured according to a process 
including the process which distributes the mixture which consists of a pigment, an anionic radical content 
organic high molecular compound, an alkali, and water at least. 

[0035] As an example of processes other than the distributed process which can be included in the manufacture 
process of the watercolor pigment dispersing element of this invention, a preliminary distribution process, a 



dissolution process, a dilution process, a distillation process, a centrifugal separation process, a **** process, a 
filtration process, a re-distribution process, pH adjustment process, a restoration process, etc. are mentioned. 
[0036] The resin and the pigment of a solution condition or a melting condition are mixed for the example of a 
preliminary distribution process, it distributes for it, and there is a process made into the solid state called the 
shape of a slurry, the shape of a paste, a masterbatch, or a chip in it. There is an organic solvent, a process 
which dissolves an anionic radical content organic solid-state-like high molecular compound into a water-soluble 
organic solvent or the aquosity medium containing an alkali, or a process which dissolves the water-soluble 
organic solvent solution of an anionic radical content organic high molecular compound into the aquosity medium 
containing an alkali in the example of a dissolution process preferably. 

[0037] In this invention, the process which distributes the mixture which consists of a pigment, an anionic radical 
content organic high molecular compound, an alkali, and water is included as indispensable. It is desirable to 
include a water-soluble organic solvent in this mixture. It is desirable to include the process which more 
specifically distributes the mixture which consists of a pigment, an anionic radical content organic high molecular 
compound, an alkali, a water-soluble organic solvent, and water at least. 

[0038] As an aquosity dispersing element of this invention, it is all the fields of distributed attainment level, a 
distributed duration, and distributed stability, and in demonstrating the more excellent property, it is desirable 
that the capsulation pigment by which the pigment was covered with the anionic radical content organic high 
molecular compound distributes in an aquosity dispersing element. In order to form such a condition, it is 
desirable to incorporate the process which makes a pigment front face cover the anionic radical content organic 
high molecular compound which has a pigment in a dissolution condition as an after [ the above ] process in the 
condition of distributing in the liquid medium containing an anionic radical content organic high molecular 
compound. 

[0039] As a process which makes a pigment front face cover the anionic radical content organic high molecular 
compound in a dissolution condition, the process which deposits the anionic radical content organic high 
molecular compound which is dissolving in the alkaline aquosity solution by acidifying a solution is desirable. 
[0040] When an organic solvent is used in a distributed process, in order to make it the process and the desired 
solid content concentration which remove this, there is a process which removes excessive water in the 
example of a distillation process. There is a process which removes the big and rough particle in the dispersing 
element which has an adverse effect on the activity fitness as aquosity recording ink in the example of a 
centrifugal separation process. 

[0041] Acids, such as a hydrochloric acid, a sulfuric acid, and an acetic acid, are added to the aquosity 
dispersing element obtained at the distributed process, it acidifies for the example of a **** process, and there 
is a process which deposits an anionic radical content organic high molecular compound on a pigment particle 
front face in it. This process raises the interaction of a pigment and an anionic radical content organic high 
molecular compound, and it can do. There is a process which filters solid content with a filter press, a nutsche 
type filter, pressure filtration equipment, etc. after a centrifugal separation process, the process which removes 
the big and rough particle in a dispersing element with a cartridge filter or a membrane filter similarly, and the 
**** process mentioned above in the example of a filtration process. There is a process which adds water and 
an additive to the solid content obtained according to the **** process and the filtration process according to 
an alkali and the need, and is again made into a dispersing element in the example of a re-distribution process. 
The counter ion of the anionic radical ionized in the anionic radical content organic high molecular compound by 
that cause can be changed from what was used at the distributed process. 

[0042] A water-soluble organic solvent can be used together in a distributed process, and, thereby, the liquid 
viscosity in a distributed process may be reduced. As an example of a water-soluble organic solvent, amides, 
such as ether; dimethylformamides, such as alcohols; tetrahydrofurans [, such as ketones; methanols, such as an 
acetone, a methyl ethyl ketone, methyl butyl ketone, and methyl isobutyl ketone, ethanol 2-propanol, 2-methy|- 
1-propanol, 1-butanol, and 2-methoxyethanol, ], 1,4-dioxane, 1, and 2-dimethoxyethane, and N-methyl 
pyrrolidone, are mentioned. These water-soluble organic solvents may be used as an anionic radical content 
organic high-molecular-compound solution, and may be separately added into distributed mixture independently. 
[0043] As distributed equipment which can be used in a distributed process, the equipment by well-known 
various methods can already be used. Although not limited especially, for example Steel, stainless steel, a 
zirconia, The method using the kinetic energy of a spherical dispersion-medium object with a diameter of about 
0.1 -10mm made with an alumina, silicon nitride, glass, etc., Distributed methods, such as a method using the 
force generated with the pressure variation, passage change, or a collision of the distributed PD bundle supplied 
at the method using the shearing force by mechanical stirring and the high speed, can be taken. 
[0044] In this invention, the anionic content organic high molecular compound which has a bridge formation part 
can be used as an anionic content organic high molecular compound as described above. However, in the 
application of the aquosity recording ink mentioned later, advanced distributed stability is required in many 
cases, bridge formation is made to complete beforehand, and it is desirable at the time of conveyance to make it 



crosslinking reaction not occur at the time of a real activity (at the time of record) at the time of storage. 
[0045] When an anionic radical content organic high molecular compound contains a cross-linking radical in this 
invention, For example, an acrylic acid 2, 3-epoxy propyl, an acrylic acid 2, 3-epoxy butyl, An acrylic acid 2, 3- 
epoxycyclohexyl, a methacrylic acid 2, 3-epoxy propyl, In being a copolymer containing the monomer which 
consists or more [ of the unsaturated fatty acid which have epoxy groups, such as a methacrylic acid 2, 3-epoxy 
butyl, a methacrylic acid 2, and 3-epoxycyclohexyl, ] of at least one Ring opening reaction can be carried out 
and a bridge can be made to construct in the phase of the arbitration after a distributed process in an aquosity 
dispersing element manufacture process. Ring breakage reaction temperature has desirable about 80-140 
degrees C. When too low, the reaction rate of reaction temperature is slow, in order that a reaction conclusion 
may take long duration to it, pigment particles weld it and it becomes easy to form floe. When reaction 
temperature is too high, the welding of pigment particles and growth of the pigment particle itself take place, and 
it is not desirable anyway. When reaction temperature becomes higher than the boiling point of a dispersing 
element, it is necessary to use an application-of-pressure reactor. 

[0046] The recording ink of this invention mixes for example, a water-soluble organic solvent, water, etc. to the 
watercolor pigment dispersing element which contains the Quinacridone system pigment and a 
phthalimidomethyHzed Quinacridone system compound at least, and is prepared. A surfactant, water soluble 
resin, antiseptics, a viscosity controlling agent, pH regulator, a chelating agent, etc. can also be added if needed. 
[0047] As an example of the water-soluble organic solvent which can be used for adjustment of recording ink A 
methanol, ethanol, 1-propanol, 2-propanol, 2-methyM-propanol, 1-butanol, 2-methoxyethanol, 2-butoxyethanol, 
2-(2-methoxyethpxy) ethanol, 2-(2-butoxyethoxy) ethanol, Alcohols, such as 2-[2-(2-methoxyethoxy) ethoxy] 
ethanol and 2-[2-(2-butoxyethoxy) ethoxy] ethanol; 1 ,2-ethanediol, 1, 2-propanediol, 1, 2-butanediol, 2, 3- 
butanediol, A - oxy-screw ethanol, and 2 and 2 '2, 2'-ethylene dioxy screw (ethanol), Polyhydric alcohol, such as 
thiodiethanol, a glycerol, 1 and 2, and 6-hexane triol; Dimethylformamide, Amides, such as dimethylacetamide, an 
N-methyl-pyrrolidone, and 1,3-dimethyl-2Hmidazolidinone; An acetone, Ketones, such as a methyl ethyl ketone, 
a methyl n-butyl ketone, and methyl isobutyl ketone; A tetrahydrofuran, 1,4-dioxane, 1, 2-dimethoxyethane, 1, 2- 
diethoxy ethane, Ether, such as a - ethylene dioxy screw (2-methoxyethane), and - oxy-screw (2- 
methoxyethane), and 2 and 2 '2, 2'-oxy-screw (2-ethoxy ethane), 2, and 2 '2, 2-ethylene dioxy screw (2- 
methoxyethane), is mentioned. The content rate of the water-soluble organic solvent in recording ink has 50 or 
less desirable % of the weight, and 5 - 40% of the weight of especially its range is desirable. 
[0048] As a surface active agent which may be added to the recording ink of this invention, anionic, cationicity, 
dipolar ion nature, and which a nonionic activator are sufficient. 

[0049] As an example of an anionic surfactant, a sodium stearate, an oleic acid potassium, Fatty-acid salts, such 
as semi-hardening beef tallow fatty-acid sodium; Sodium dodecyl sulfate, Alkyl-sulfuric-acid ester salts, such as 
dodecyl sulfuric-acid Tori (2-hydroxyethyl) ammonium and an octadecyl sodium sulfate; Nonyl benzene sulfonic- 
acid sodium, Sodium dodecylbenzenesulfonate, octadecyl benzenesulfonic acid sodium, Benzenesulfonic acid 
salts, such as dodecyl diphenyl ether disulfon acid sodium; Dodecyl naphthalene sulfonic-acid sodium, 
Naphthalene sulfonates, such as a naphthalene sulfonic-acid formalin condensate; Sulfo succinic-acid didodecyl 
sodium, Sulfo succinate salts, such as sulfo succinic-acid dioctadecyl sodium; A polyoxyethylene dodecylether 
sodium sulfate, Polyoxyethylene dodecylether sulfuric-acid Tori (2-hydroxyethyl) ammonium, Polyoxyethylene 
sulfate salts, such as polyoxyethylene octadecyl ethereal sulfate sodium and a polyoxyethylene dodecyl phenyl 
ether sodium sulfate; phosphate, such as dodecyl potassium phosphate and octadecyl sodium phosphate, is 
mentioned. 

[0050] As an example of a cationic surface active agent, quarternary ammonium salt, such as alkylamine salts; 
chlorination dodecyl trimethylammonium, such as acetic-acid octadecyl ammonium and palm oil amine acetate, 
chlorination octadecyl trimethylammonium, chlorination dioctadecyl dimethylannmonium, and chlorination 
dodecylbenzyl dimethylannmonium, is mentioned. 

[0051] As an example of a dipolar ion nature activator, amine oxides, such as alkyl betaines; dodecyl 
dimethylamine oxide, such as a dodecyl betaine and an octadecyl betaine, are mentioned. 
[0052] As an example of a nonionic surfactant, polyoxyethylene dodecylether, The polyoxyethylene hexadecyl 
ether, the polyoxyethylene octadecyl ether, Polyoxyethylene alkyl ether, such as the polyoxyethylene (9- 
octadecenyl) ether; Polyoxyethylene octyl phenyl ether, Polyoxyethylene phenyl ether, such as the 
polyoxyethylene nonylphenyl ether; Polyacid-ized ethylene, Oxirane polymers, such as a **-**** ethylene oxide 
propylene oxide; Sorbitan dodecanoic acid ester, Sorbitan hexadecanoic acid ester, sorbitan octadecanoic acid 
ester, Sorbitan (9-octadecenoic acid) ester, sorbitan (9-octadecenoic acid) triester, Polyoxyethylene sorbitan 
dodecanoic acid ester, polyoxyethylene sorbitan hexadecanoic acid ester, Polyoxyethylene sorbitan octadecanoic 
acid ester, polyoxyethylene sorbitan octadecanoic acid triester, Polyoxyethylene sorbitan (9-octadecenoic acid) 
ester, sorbitan fatty acid ester [, such as polyoxyethylene sorbitan (9-octadecenoic acid) triester, ]; — sorbitol 
fatty-acid-ester [, such as polyoxyethylene sorbitol (9-octadecenoic acid) tetra-ester, ]; — glycerol 
octadecanoic acid ester — Glycerine fatty acid esters, such as glycerol (9-octadecenoic acid) ester, are 



mentioned. Especially 14 or more things have desirable HLB also in these nonionic activators. 
[0053] As an example of the water soluble resin which may be added by the aquosity recording ink of this 
invention, glue, gelatin, casein, albumin, gum arabic, fish GURYU, an alginic acid, methyl cellulose, a 
carboxymethyl cellulose, hydroxyethyl cellulose, polyacid-ized ethylene, polyvinyl alcohol, polyacrylamide, 
polyacrylic acid, polyvinyl ether, a polyvinyl pyrrolidone, a styrene-maleic-acid copolymer, a styrene-acrylic-acid 
copolymer, an acrylic ester-acrylic-acid copolymer, etc. are mentioned. 

[0054] Water soluble resin is the object which mentions fixable, and quick-drying [ viscosity accommodation and 
quick-drying ], the content rate of the water soluble resin in the recording ink in the case of being used if 
needed and using it for recording ink has 0-30 desirable % of the weight, and especially its 0 - 20 % of the 
weight is desirable. 

[0055] The aquosity recording ink of this invention can be suitably used as ink of stationery, such as a felt- 
tipped marker and a marker, and a various printers and plotters, can be divided and can be suitably used as ink 
for ink jets taking advantage of the outstanding dispersibility and distributed stability. 
[0056] This invention includes the concrete operation gestalt as follows. 

1. Watercolor pigment dispersing element characterized by containing Quinacridone system pigment and 
phthalimidomethyl-ized Quinacridone system compound at least. 

[0Q57] 2. Watercolor pigment dispersing element characterized by containing Quinacridone system pigment, 
Quinacridone sulfonic-acid system compound, and phthalimidomethyl-ized Quinacridone system compound at 
least. 

[0058] 3. Watercolor pigment dispersing element characterized by containing Quinacridone system pigment, 
Quinacridone sulfonic-acid system compound, phthalimidomethyl-ized Quinacridone system compound, and 
anionic radical content organic high molecular compound at least. 

[0059] 4. Watercolor pigment dispersing element of two to 3 above-mentioned publication whose amount of 
Quinacridone sulfonic-acid system compound and the phthalimidomethyl-ized Quinacridone system compound 
used is more than 3 weight sections to the Quinacridone system pigment 100 weight section, respectively and 
whose sum of amount of Quinacridone sulfonic-acid system compound and the phthalimidomethyl-ized 
Quinacridone system compound used is 6 - 30 weight section. 

[0060] 5. Watercolor pigment dispersing element of three to 4 above-mentioned publication by which pigment is 
covered with anionic radical content organic high molecular compound. 

[0061] 6. Watercolor pigment dispersing element of two to 5 above-mentioned publication whose anionic radicals 
are carboxyl group and carboxylate radical. 

[0062] 7. Watercolor pigment dispersing element of six above-mentioned publication which is cation chosen from 

group which counter ion of carboxylate radical becomes from ammonium ion and alkali-metal ion. 

[0063] 8. Watercolor pigment dispersing element of three to 7 above-mentioned publication whose weight 

average molecular weight of anionic radical content organic high molecular compound is 5,000-50,000. 

[0064] 9. Watercolor pigment dispersing element of three to 8 above-mentioned publication 30 - 220 mgKOH/g 

and whose glass transition point the acid number of anionic radical content organic high molecular compound is - 

20-60 degrees C. 

[0065] 10. The watercolor pigment dispersing element of the three to 9 above-mentioned publication whose 
anionic radical content organic high molecular compound the ratio of a pigment and an anionic radical content 
organic high molecular compound is the 25 weight sections - 200 weight section to the pigment 100 weight 
section. 

[0066] Aquosity recording ink characterized by containing the watercolor pigment dispersing element of the one 

to 10 above-mentioned publication. 

[0067] 

[Example] Hereafter, this invention is further explained to a detail using an example and the example of a 
comparison. In the following examples and examples of a comparison, the "weight section" and "% of the weight" 
are expressed the "section" and"%." 

[0068] <The synthetic example 1> (composition of the anionic radical content organic high molecular compound 
A-1) 

The nitrogen purge of the inside of a reaction container was carried out teaching and stirring the methyl-ethyl- 
ketone 500 section in the reaction container of the automatic polymerization reaction equipment (a 
polymerization testing-machine DSL-2AS mold, product made from ******) which has stirring equipment, 
dropping equipment, a thermo sensor, and the reaction container that attached in the upper part the rotary flow 
equipment which has nitrogen installation equipment. After carrying out temperature up to 75 degrees C, 
maintaining the inside of a reaction container at nitrogen-gas-atmosphere mind, the mixed liquor of the n-butyl 
methacrylate 315.0 section, the acrylic-acid n-butyl 25.0 section, the methacrylic-acid 2-hydroxyethyl 75.0 
section, the acrylic-acid 85.0 section, and the "par butyl O" (active principle peroxy 2-ethylhexanoic acid t- 
butyl, Nippon Oil & Fats Co., Ltd. make)40.0 section was dropped over 2 hours from dropping equipment. After 



dropping termination, the reaction was made to continue at this temperature further for 1 5 hours, and the 
anionic radical content organic high-molecular-compound solution of the acid number 132, the glass transition 
temperature (calculated value) of 29 degrees C, and weight average molecular weight 21,000 was obtained. 
Reduced pressure distilling off of a part of methyl ethyl ketone was carried out after reaction termination, and 
the nonvolatile matter of a resin solution was adjusted to 50%. 

[0069] Also in the following synthetic examples, reduced pressure distilling off or addition of a solvent adjusted 
the nonvolatile matter of a resin solution to 50%. 

[0070] <The synthetic example 2> (composition of the anionic radical content organic high molecular compound 
A-2) 

The anionic radical content organic high-molecular-compound solution of the acid number 130, the glass 
transition temperature (calculated value) of 54 degrees C, and weight average molecular weight 22,500 was 
obtained like the synthetic example 1 except having changed the monomer presentation into the n-butyl 
methacrylate 202.6 section, the butyl acrylate 22.8 section, the methacrylic-acid 2-hydroxyethyl 75.0 section, 
the methacrylic-acid 100.0 section, and the styrene 99.6 section. 

[0071] <The synthetic example 3> (composition of the anionic radical content organic high molecular compound 
A-3) 

The anionic radical content organic high-molecular-compound solution of the acid number 1 10, the glass 
transition temperature (calculated value) of 30 degrees C, and weight average molecular weight 26,300 was 
obtained like the synthetic example 1 except having changed the methyl-ethyl-ketone 500 section into the 600 
sections, and having changed the monomer presentation into the n-butyl methacrylate 101.2 section, the butyl 
acrylate 114.4 section, the methacrylic-acid 2-hydroxyethyl 75.0 section, the methacrylic-acid 84.4 section, the 
styrene 100.0 section, a methacrylic acid 2, and the 3-epoxy propyl 25.0 section. 

[0072] To the mixing chamber equipped with the jacket for <example 1> cooling, as a pigment, the fast gene 
super Magenta RTS(C. I. pigment red 122, Dainippon Ink & Chemicals, Inc. make) 842 section, 3, the 10-dichloro 
Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.3:B-1) 105 section, the phthalimidomethyl- 
izing -3, and the 10-dichloro Quinacridone (average phthalimidomethyl the base 1.4 C-1) 53 section, The 
solution 1 ,000 section of the anionic radical content organic high molecular compound A-2 obtained in the 
synthetic example 2, the 20% sodium-hydroxide water-solution 200 section, and the water 2,800 section were 
taught, and it stirred and mixed. Through and a circuit system (method which returns the dispersion liquid which 
came out from distributed equipment to a mixing chamber) distributed mixed liquor for 2 hours to the distributed 
equipment (SC mill SC1 00/32 molds, Mitsui Mining Co., Ltd. make) filled up with zirconia beads with a diameter 
of 0.3mm. The engine speed of distributed equipment is made into 2,700 revolutions per minute, and dispersion- 
liquid temperature was maintained at the jacket for cooling by 40 degrees C or less through chilled water. 
[0073] The distributed undiluted solution was drained and taken from the mixing chamber after distributed 
termination, subsequently a mixing chamber and distributed equipment passage were washed in the water 10,000 
section, and dilution dispersion liquid were obtained together with the distributed undiluted solution. 
[0074] Dilution dispersion liquid were put into the glass distillation apparatus, and the whole quantity of a methyl 
ethyl ketone and some water were distilled off. After Despa (TK gay DISUPA20 mold, product made from special 
opportunity-ized Industry) distributed after radiationnal cooling to the room temperature and the centrifugal 
separation machine (50A-IV molds, Sakuma Factory) removed the big and rough particle further, the nonvolatile 
matter was adjusted and the watercolor pigment dispersing element of 20% of nonvolatile matters was obtained. 
[0075] Dilution dispersion liquid were obtained like the <example 2> example 1. After dropping the hydrochloric 
acid 10% and adjusting to pH3.5, stirring to dilution dispersion liquid, solid content was filtered and rinsed with the 
nutsche type filter. After taking the cake in the container and adding the potassium-hydroxide water-solution 
300 section 20%, Despa (TK gay DISUPA20 mold, product made from special opportunity-ized Industry) 
distributed, water was added further, the nonvolatile matter was adjusted, and the watercolor pigment dispersing 
element of 20% of nonvolatile matters was obtained. 

[0076] The watercolor pigment dispersing element was obtained like the example 2 except having used the fast 
gene super Magenta RTS(C. I. pigment red 122, Dainippon Ink & Chemicals, Inc. make) 842 section, 3, and 10- 
dichloro Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.3:B-1) 53 section and the 
phthalimidomethyl-izing -3, and the 10-dichloro Quinacridone (average phthalimidomethyl base 1.4:C-1) 105 
section as a <example 3> pigment. 

[0077] The Magenta colored water nature pigment dispersing element was obtained like the example 2 except 
having used the fast gene super Magenta RTS(C. I. pigment red 122, Dainippon Ink & Chemicals, Inc. make) 894 
section, 3, and 10-dichloro Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.3:B-1) 53 section 
and the phthalimidomethyl-izing -3, and the 10-dichloro Quinacridone (average phthalimidomethyl base 1.4:C-1) 
53 section as a <example 4> pigment. 

[0078] The Magenta colored water nature pigment dispersing element was obtained like the example 2 except 
having used the fast gene super Magenta RTS(C. I. pigment red 122, Dainippon Ink & Chemicals, Inc. make) 844 



section, 3, the 10-dichloro Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.3:B-1) 78 section 
and the phthalimidomethyHzing -3, and the 10-dichloro Quinacridone (average phthalimidomethyl base 1.4:C~1) 
78 section as a <example 5> pigment. 

[0079] The Magenta colored water nature pigment dispersing element was obtained like the example 2 except 
having used the fast gene super Magenta RTS(C. I. pigment red 122, Dainippon Ink & Chemicals, Inc. make) 790 
srection, 3, the 10-dichloro Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.3:B-1) 105 section 
and the phthalimidomethyHzing -3, and the 10-dichloro Quinacridone (average phthalimidomethyl base 1.4:C-1) 
105 section as a <example 6> pigment. 

[0080] The Magenta colored water nature pigment dispersing element was obtained like the example 2 except 
having used the first gene super Magenta RTS(C. I. pigment red 1 22, Dainippon Ink & Chemicals, Inc. make) 947 
section, the dimethyl aminomethylation -2, and the 9-dimethyl Quinacridone 53 section as a <example 1 of 
comparison> pigment. 

[0081] The Magenta colored water nature pigment dispersing element was obtained like the example 2 except 
having used the fast gene super Magenta RTS(C. I. pigment red 122, Dainippon Ink & Chemicals, Inc. make) 895 
section and 3, and the 10-dichloro Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.3:B-1) 105 
section as a <example 2 of comparison> pigment. 

[0Q82] As a <example 7> anionic radical content organic high molecular compound, the watercolor pigment 
dispersing element of 20% of nonvolatile matters was obtained like the example 2 except having changed the 
sodium-hydroxide water-solution 200 section into the triethylamine 1 10 section 20%, using the solution 1,000 
section of the anionic radical content organic high molecular compound A-1 obtained in the synthetic example 1. 

[0083] as a <example 8> pigment — the fast gene super Magenta RTS(C. I. pigment red 1 22, Dainippon Ink & 
Chemicals, Inc. make) 811 section, 3, the 10-dichloro Quinacridone sulfonic-acid aluminum salt (average sulfone 
base 0.8:B-2) 126 section, the phthalimidomethyHzing -3, and **** for the 10-dichloro Quinacridone (average 
phthalimidomethyl base 0.7:C~2) 63 sections — things — except obtained the Magenta colored water nature 
pigment dispersing element like the example 2. 

[0084] as a <example 9> pigment — the fast gene super Magenta RTS(C. I. pigment red 122, Dainippon Ink & 
Chemicals, Inc. make) 851 section, the Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.1:B-3) 
96 section, the phthalimidomethyHzing -3, and **** for the 10-dichloro Quinacridone (average 
phthalimidomethyl base 1.0:C-3) 53 sections — things — except obtained the Magenta colored water nature 
pigment dispersing element like the example 2. 

[0085] as a <example 10> pigment — the fast gene super Magenta HS(C. I. pigment red 202, Dainippon Ink & 
Chemicals, Inc. make)830 section, the Quinacridone sulfonic-acid calcium salt (average sulfone base 1.1:B-4) 
105 section, the phthalimidomethyHzing -3, and **** for the 10-dichloro Quinacridone (average 
phthalimidomethyl base 1.0:C-3) 65 sections — things — except obtained the Magenta colored water nature 
pigment dispersing element like the example 2. 

[0086] as a <example 1 1> pigment — the fast gene super Magenta HS(C. I. pigment red 202, Dainippon Ink & 
Chemicals, Inc. make)830 section, the Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.1:B-3) 
105 section, and ****forthe phthalimidomethyHzed Quinacridone (average phthalimidomethyl base 1.0:C-4) 65 
sections — things — except obtained the Magenta colored water nature pigment dispersing element like the 
example 2. 

[0087] as a <example 12> pigment — fast gene super Magenta RY (C. — the solid solution of the I. pigment red 
122 and the C.I. pigment violet 19 — ) The 842 by Dainippon Ink & Chemicals, Inc. section, 3, the 10-dichloro 
Quinacridone sulfonic-acid aluminum salt (average sulfone base 0.8:B-2) 105 section, the phthalimidomethyl- 
izing -3 and **** for the 10-dichloro Quinacridone (average phthalimidomethyl base 0.7:B-2) 53 sections — 
things — except obtained the Magenta colored water nature pigment dispersing element like the example 2. 
[0088] To the mixing chamber equipped with the jacket for <example 13> cooling, as a pigment, the fast gene 
super Magenta RTS(C. I. pigment red 122, Dainippon Ink & Chemicals, Inc. make) 842 section, 3, the 10-dichloro 
Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.3:B-1) 105 section, The phthalimidomethyl- 
izing -3 and the 10-dichloro Quinacridone (average phthalimidomethyl base 1.4:C-1) 53 section, The anionic 
radical content organic high-molecular-compound A-3 solution 1,000 section obtained in the synthetic example 
3, the 20% pottasium-hydroxide-solution 300 section, and the water 2,800 section were taught, and it stirred and 
mixed. Through and a circuit system distributed mixed liquor for 6 hours to the distributed equipment (dry 
SUMIRU SF-12 mold, product made from dry SUBERUKE) filled up with zirconia beads with a diameter of 0.3mm. 
The engine speed of distributed equipment is made into 900 revolutions per minute, and dispersion-liquid 
temperature was maintained at the jacket for cooling by 30 degrees C or less through chilled water. 
[0089] The distributed undiluted solution was drained and taken from the mixing chamber after distributed 
termination, subsequently a mixing chamber and distributed equipment passage were washed in the water 10,000 
section, and dilution dispersion liquid were obtained together with the distributed undiluted solution. 



[0090] It heated at 120 degrees C for 2 hours, stirring, after putting in and sealing dilution dispersion liquid to an 
application-of-pressure reactor, and crosslinking reaction was made to perform. Reaction mixture was put into 
the glass distillation apparatus after radiationnal cooling, and the whole quantity of a methyl ethyl ketone and 
some water were distilled off. 

[0091] After dropping the hydrochloric acid 10% and adjusting to pH3.5, stirring to dispersion liquid after 
Kadiationnal cooling to a room temperature, solid content was filtered and rinsed with the nutsche type filter. 
[0092] After having taken the cake in the container, and adding the potassium-hydroxide water-solution 300 
section 20%, Despa's (TK gay DISUPA20 mold's, product's made from special opportunity-ized Industry) 
distributing and a centrifugal separation machine's (50A-IV molds', Sakuma Factory's) removing a big and rough 
particle further, the nonvolatile matter was adjusted and the Magenta colored water nature pigment dispersing 
element of 20% of nonvolatile matters was obtained. 

[0093] To the mixing chamber equipped with the jacket for <example 14> cooling, as a pigment, the fast gene 
super Magenta RTS(C. I. pigment red 122, Dainippon Ink & Chemicals, Inc. make) 842 section, 3, the 10-dichloro 
Quinacridone sulfonic-acid aluminum salt (average sulfone base 1.3:B-1) 105 section, the phthalimidomethyl- 
izirig -3, and the 10-dichloro Quinacridone (average phthalimidomethyl the base 1.4 C-1) 53 section, The 
emulgen 147 (polyoxyethylene dodecylether, Kao Corp. make) 500 section, the 20% sodium-hydroxide water- 
solution 200 section, and the water 3,300 section were taught, and it stirred and mixed. Through and a circuit 
system (method which returns the dispersion liquid which came out from distributed equipment to a mixing 
chamber) distributed mixed liquor for 2 hours to the distributed equipment (SC mill SC1 00/32 molds, Mitsui 
Mining Co., Ltd. make) filled up with zirconia beads with a diameter of 0.3mm. The engine speed of distributed 
equipment is made into 2,700 revolutions per minute, and dispersion-liquid temperature was maintained at the 
jacket for cooling by 40 degrees C or less through chilled water. 

[0094] The distributed undiluted solution was drained and taken from the mixing chamber after distributed 
termination, subsequently a mixing chamber and distributed equipment passage were washed in the water 10,000 
section, and dilution dispersion liquid were obtained together with the distributed undiluted solution. 
[0095] Dilution dispersion liquid were put into glass vacuum distillation equipment, and the whole quantity of a 
methyl ethyl ketone and some water were distilled off under reduced pressure of 10kPa. After Despa (TK gay 
DISUPA20 mold, product made from special opportunity-ized Industry) distributed after radiationnal cooling to 
the room temperature and the centrifugal separation machine (50A-IV molds, Sakuma Factory) removed the big 
and rough particle further, the nonvolatile matter was adjusted and the watercolor pigment dispersing element of 
20% of nonvolatile matters was obtained. 

[0096] The Magenta colored water nature pigment dispersing element was obtained like the example 2 except 
having used the fast gene super Magenta RTS(C. I. pigment red 1 22, Dainippon Ink & Chemicals, Inc. make) 895 
section and the phthalimidomethyl-izing -3, and the 10-dichloro Quinacridone (average phthalimidomethyl base 
1.4:C~1) 105 section as a <example 15> pigment. 

[0097] It referred to the example 1 given in <example 16> (piezo method ink jet printer service water fitness 
assessment of sex recording ink) JP,7-228808,A, and the ink for piezo method ink jet printers was adjusted. An 
ink presentation is shown below. 
[0098] 

Watercolor pigment dispersing element 25 section triethylene glycol monobutyl ether 10 section diethylene glycol 
1 5 section SAFI Norian 465 (air products company make) 0.8 **** The 49.2 sections [0099] Thus, about the 
prepared ink, mean particle diameter and viscosity were measured after storage for 30 days just behind 
adjustment and in the 50-degree C thermostat. Mean particle diameter was made into mean particle diameter 
with the diameter of a median measured by laser-doppler type grading-analysis meter micro truck (UPA150 
mold, the Leeds & North rope company make). Viscosity was measured at 20 degrees C using the R form 
viscometer (R-500 mold, product made from East Machine Industry). Moreover, using the ink after storage, the 
ink jet printer (a MJ-8000C mold, Seiko Epson make) of a piezo method performed continuation printing of 50 
sheets, and the printing engine performance was evaluated. A result is shown in a table 1. 
[0100] 
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[0102] 

<Note> Pigment derivative QSA : [ Quinacridone sulfonic-acid system compound ] PMQ : A phthalimidomethyl- 



ized Quinacridone system compound DMAMQ : Dimethyl aminomethylation Quinacridone Resin 147 : Emulgen 
147 printing nature O:50 or more sheet printing is possible. **: A blur etc. occurs less than [ more than 10 sheet 
50 sheet ]. A blur etc. is generating [0103] less than [ x:10 sheet ]. In addition, although the Magenta colored 
water nature pigment dispersing element was obtained like the example 1 of a comparison except having used 
the dimethyl aminomethylation -2 and the 9-dimethyl Quinacridone (DMAMQ) 105 section (content conversion in 
a* table; 10.5%), each of each properties of particle size and viscosity 30 days immediately after preparation and 
after 50 degree-Cx and printing nature of this dispersing element was substantially [ as the result of this 
example 1 of a comparison ] the same. 

[0104] <Example 17> (thermal method ink jet printer service water fitness assessment of sex recording ink) 
It referred to the example 2 given in a JP,6-1 22846,A official report, and the ink for thermal method ink jet 
printers was adjusted. An ink presentation is shown below. 
[0105] 

Watercolor pigment dispersing element 25 section glycerol 8 section ethylene glycol 5 section ethanol 5 section 
emulgen 120 (Kao Corp. make) 0.05 **** The 57 sections [0106] Thus, about the prepared ink, mean particle 
diameter and viscosity were measured after storage for 30 days just behind adjustment and in the 50-degree C 
thermostat. Mean particle diameter was made into mean particle diameter with the diameter of a median 
measured by laser-doppler type grading-analysis meter micro truck (UPA150 mold, the Leeds & North rope 
company make). Viscosity was measured at 20 degrees C using the R form viscometer (R-500 mold, product 
made from East Machine Industry). Moreover, the ink jet printer (BJC-600J mold, Canon, Inc. make) of a thermal 
method performed continuation printing of 100 sheets, and the printing engine performance was evaluated. A 
result is shown in a table 2. 
[0107] 
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[A table 4] Table 2 (continuation) 
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[0109] 

<Note> Pigment derivative QSA: The Quinacridone sulfonic-acid system compound PMQ: Phthalimidomethyl- 
ized Quinacridone system compound DMAMQ: Dimethyl aminomethylation Quinacridone Printing nature O:50 or 
more sheet printing is possible. **: A blur etc. occurs less than [ more than 10 sheet 50 sheet ]. A blur etc. is 
generating [01 10] less than [ x:10 sheet ]. In addition, although the Magenta colored water nature pigment 
dispersing element was obtained like the example 1 of a comparison except having used the dimethyl 
aminomethylation -2 and the 9-dimethyl Quinacridone (DMAMQ) 105 section (content conversion in a table; 
10.5%), each of each properties of particle size and viscosity 30 days immediately after preparation and after 50 
degree-Cx and printing nature of this dispersing element was substantially [ as the result of this example 1 of a 
comparison ] the same. 

[01 1 1] According to the above-mentioned example, it turns out that the recording ink of this invention is 
compared with the recording ink using the watercolor pigment dispersing element which consists of a 
conventional quinacridone pigment and a conventional dimethyl aminomethylation Quinacridone system 
compound, and the buildup or hyperviscosity-izing of particle size after the prolonged neglect in an elevated 
temperature cannot take place easily. And it turns out that the buildup or hyperviscosity-izing of particle size 
after the prolonged neglect further in an elevated temperature cannot take place easily, and printing nature of 
recording ink of this invention using the watercolor pigment dispersing element which consists of a quinacridone 
pigment, a phthalimidomethyHzed Quinacridone system compound, and a Quinacridone sulfonic-acid system 
compound also improves rather than the recording ink of this invention using this aquosity dispersing element 
which consists only of before 2 person. 

[01 12] Moreover, in the recording ink presentation of a piezo method, it turns out are [ at the time of permuting 
a dispersant by the anionic radical content organic high molecular compound from the conventional surfactant ] 
formation of viscosity reduction after the prolonged neglect in an elevated temperature, and that a printing 
disposition top is more remarkable compared with the case of a liquid presentation of a thermal method. 
[0113] 

[Effect of the Invention] The watercolor pigment dispersing element of the red of this invention thru/or a 
Magenta color is excellent in dispersibility and distributed stability, when it is used for recording ink, such as ink 
for ink jet printers, can give recording ink excellent in storage stability, color rendering properties, and 
transparency, and can form a clear image. 
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$ L < S fctifflSttajSfc^tf* 

tt8H*(ffc:}8»;£-8-*Xg, feL<H;7-*>ttl^ 

[0 0 3 7] ifsf&ili-pfcl:, 7^4->141M« 

[0 0 3 8] *¥£W<D7)<&ftmfr£ ITfl ^f&S'Jig U 
»WMJ-JP a 1feJ;0-»S!^tt©it(DiT\ «fe 

vteSd^aWtfH 1 f k^tttc <fc o XWM Z tifc, ts 7° 

Xg£r3g2*&£yc L<,\> 
[0 0 3 9] JS»«»tca6*7 , -*>tt»*»#«iS^ 

[0040] mmxm<omia^ ^iiigcte^Tti 

So 

[004 1] ^xs^jfcti, »*xa-p»&nte* 

7^*>ttS#W^«^»?fk^*ll*4S?Sffit*T 

So JtaigOtHfcfcl:, a&#|^gi:H«fc#«M** 
<9ffl*S?Sr#- h 'J -y 2^7 f ^ >^>y^( 
>l>$-lc «fc 0BS6*r.SlS, fi3£Lfctt#rIg»fc:HJg 

sttseicfeDaa-r^xa**^*. s»»xeo«K: 
«*, &#TXg. aiiaigK:<fcoTf§&nfcH}B#K:ts» 
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»?ft«*4>o-r * ><k L- fc r - * * 

[0 0 4 2] 4HftieKi8^Ttt*ilftt*«i8»J*0Mi 

£/-;k x£/-;k 2-7°a7V-7k 2-7<^;b 
- l -yo;V-;K ;k 2-^F^>i 

1. 4-is**y-y, 1, 2-v^ b^fx^X l?<Z> 
x— rvl/i? ; ^7f;!/*;l/A7 5 K, N-^/Ufa U 

[0 0 4 3] ^Xg{Ctol/^TfflV^Ci:(7)T#S»i( 
**5Xl|-<?T'*7ciStl0. l ~ 1 OmmgfiCSt^t 

s mwitjzfflm -r & 73 it. bus t«» ^ ntzMimam 

[0 0 4 4] ±fEl,7c3flitK *5gB^tcfet/>T, Tx4"> 
fib. aiSf **ttiE»ffltOfflJafci3i/->T«, 

Tfev^r. ffiWB$, m&mm assm iam 

[0 0 4 5] ^WtCfc^TT-x^-Vtta^WtiPK^ 

S?2, 3-i^->7'Dt: , ;k r^U;H§2, 3-x# 
^->7"^7k r^U7H?2, 3 -x^^S/^T/a^v/ 
7K y^^"J;b^2, 3-i^->yntf;K ^^^'J 
7b^2, 3-x#+v-^;k y^^';7l/^2, 3-x 
^->-> ^ a vvHlcDxtf + S/SSr*-T 5 ^FfiSftfli 

t5ili:^T*#5„ ggg!SlSS««8 0—1 4 OXUA 
fee*), ^fftKLTtJfSKft^ sisias*^ 
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[0 0 4 6] *awoiB»*«i, '>4<tt+t>yF 

»k *wa*LTiiBsn*. iB«»cai;T. was 

[0 0 4 7] IHa*on»k:fflt^c:i:OT?srs*iStt 

mm^nxomtLTte, **s—>w x#y-;i/, i - 

^D/V-;k 2-yp/V-;K 2 -y l -7° 10 
o/V— ;k i-yyy-;k 2-yh^yxyy— 
/K 2-7h**>x*y-;k 2- 

x*y-;K 2- (2-7h^>xh^» jl£ 
y-;K 2- [2- (2-^^>xh^» 
S/] x^y-;K 2- [2- (2-7h^>xh^» 
xh^y] x^y— ;l/lf(D7;l/r3— : 1, 2 -x£ 
yv^— ;l\ l, 2 —zfu/M/*J3r— i, 2-yy 
y*J*— ;b % 2, 3 -7&y*Jitr— ;K 2, 2' 
ytfXxyy— 2, 2' -x^ys^^yifx 
(xyy— N ^^-^x^y— ;K ^U-tr'Jy. 1. 20 

2, 6-^-9->h v^r—j\ym(D^my^—^m ; ^ 

;l/-fefa»JK^ 1, 3-^y^-;l/-2 — T S^Vy^ 
y y^^oz^ K3S ; r-fc h>. ^^bxwhx y 

h>a;rh7t:FD77y, 1, 4 -v^^y, 

1, 2-y^ h^yx^x l, 2-y'xh^yx^ 
y, 2, 2* -aMrS/lfX (2-^h^v'X^y) , 

2, 2* -aMr$/£X (2-X^>X^v) s 2, 

2' -xfbv^^y^X (2-y h^i/x^y) , 30 
2, 2' -xfuymy tfx (2-^h+yx^ 
y) Wcox— r;M«3y*tf 6*a*o te«**07k*tt* 
WWJO*WU*tt, 5 0M%ttWJf«L<, 5- 
4 0M%^tETO^c#£L^\> 
[0 0 4 8] *»WOIB»Kk:aHHibTtAv^J|iffijgtt 
9Ji:LT«, 7x^/1 /j^^-ytt, j^tt^^-ytt. 

[0 0 4 9] T-*>ttWffiiStt»J«)«lfcUrtt, Xf 

flgW^T" h y y a, ; Kf^;«it h 40 

y>A, FxS'JMKKMJ (2-t:KP^>xf;i/) T 7 
y^ex^A, ^^^^y;i/Bit^hU^A^7;i/^;i/ 
«xxf;l/fii ; yx;i/^y^fyx;l/^y^-f h y £ 

y/l/^y-tf yx;^>lt h y y A. Ffy;i/^7ix 
;i/x-f;k>*x;l/^yfttF y yA^MD^y-tf yx;i/* 
vSffiS ; Ff^t7^i/vxM>it h.'J y a, 
t7*l/VX;^>i*;l/Tij >ffi&Vnm<Di-7 $ Uy 

2^ X^fa/N^8^^^ry;l/t F V 50 



^3A^ixxf;bgi ; *U^^xfl/>Ffy;l/ 
x— r;l/BfEK^hU^A, #U**S/xf l/VFf^ 
x— r;MM«h>J (2-t Fn^yx^W 7^x-) 

yyA, ,1?iJ^>xfU> Ffy;I/7xx;bx- tvI/ 
h »J ^A^cotfy ^-^yxfl/>«xXf;H 
IS; Ff^l/Uvl^U^A, t^^f^UvSth 

[0 0 5 0] **-*>tt»ffiJStt»Jo«li:LTtt, PS£ 
t^^fy^^x^A, -vy^T^yfF^tg^coT 
^ yfflS ; SftFf^i/F'J^^i/Ty*-* 
a. ^{bty*ir*y;bHjy^7y^x^A, «ft^ 
y y -ry^yy y ^exy a n tgft F^vvw^y 
y>y ? y^;i/7y^exyAi¥(7)^4iS7 7 y^x'j7A^ 

[0 0 5 l ] Wtt-Y*>"ttiStt»J©OTi:LTtt. F-r-y 
;l/^^-fX ;ty y 7 ? y;b^y^y^^7 7 ;l^/l^y-t' 
>S; Ff^>7f;b7^^^^> F^tDT^y** 

^Fiiwen^o 

[0 0 5 2] ^>r*>ttHtffigtt»JOfiWi:LTtt. #'J 
t^yxfl/>Fry;bx-f;K ^'J^^yxf i/> 
^^■y-r-y^x— #ij**5/xfuy*{r*fv 

;l0 x-f;l/f©^ y t+yxf u y j'yM^x-f- ;i> 
m : *'J*+^l/>*Jf-;l/7xx;l/X-f;l/> * 
y t+yxf l^y y ~;by x x;l/x— r/l/^eosK U 
yxfl/y7xx;l/x-f/H ; tfVWtitttUy, n 
- * y mit^uymit^u e u y*©** y ^ yfi-& 
f£ii ; v;l/tr^y Ff*ySxxf;k y;nr*yA* 
ff^vixxf/K v;i/tr y y^^^f^vgxxf 

;W y;l/tf^y (9 *-r-feV») xxf;K V>l/ 
tfyy (9-^-yy-r-fey^) h'Jxxf;K #y** 
yx^-uyy^tf^y Ff*>ltxxf;K #y**s/ 
xfl/yy;l/lf^^\*U-f^>SxXf;K tfy** 

yx^uyy;i/tfy >*^^f*y8xxf;k #y* 
^ yxf U y y ;l/ 1: y y 4* y y y & F y xxt;k 

^y^-^yx^uyy;i/t:y y (9 -^-y y^-try^) 
xxf;K ^'J^yxfi/yy^t^y (9-^yy 
x-fey^) hVxXr;l/§(Oy;l/t:^yiMxxf;b 

» ; #y*^>x^-u>v;i/irF-;i/ (9-^yy-r-t 

yg?) t- h^xxr-;l/^coy;Hf F-;l/IK8xxf;l/ 
S;^y-i!'jyt^^>ixxf;K yu-tyy 
o-^-yy^y^) xxf;i/fo^'j-by>«ffi 

[0053] *nw<D7m$mmicmuznr$>&^7)<. 
yjvy^y, r^trrxfA. 7^7yi^x- 

X. t: Fn+i/xf ;bt;VP-X, #y»fkx*-L/>\ 
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# 'J # 'J 7 * 'J ;b7 5 h\ #'J7^ 

xfi/y-7W>i«m x^u->-74"J/i^ 
ttfi-B-ft. Ti' 'J ;«iXf;b-7 ^ 'J 

[0054] 7k®vtmmiz, Tzm&'Pteg.mffi. asast 
t mm (c ftffl ? s m^nmmwL*<07km&mm<o%mm 

•a-fi, 0~3 0li%W$L<, 0~2 0li%tf^ 
[0 0 5 5] *^B^«7j<ttfS^fK(±, yr^y^S, T— 
UT#aiKc&jrr&ei:tfT*#, t Villi, ^(DMftfc 

[0 0 5 6] #«BI!{±WT©iS»J©SttflSai!SKB!B* 

F * 1-Mt*Tir V F 5^Rfc**«rfrr * C t 
i:-r*7j<ttffil4»»»o 20 
[0 0 5 7] 2. tttt^'J K * 

±4"J KyX;l/*>mt^fe<ttJ : 7^;W5 K^f 

[0 0 5 8] 3. 'M<i:tW^yKym * 
Fvx;l/*VlE^{t-&%lfc«fc5E>*7^;l/'i'5 F*?- 
Mt*i-*V KI/JRffc^Hj, *6>lftc7^*>"tt«$* 

[0 0 5 9] 4. U F>JkMn 1 0 OfiftglUC 30 

= Kj^wt** *u F>^<t^coffifflfiA^n^n 

W>(Dmm®CD%l&6~3 0SfigI5-t?fe5±f2 2~3fB« 

[0 0 6 0] 5. WW^-^vttS^tfaHMH 1 
ft^fc <fc o rasas £ nt ±ta 3 ~ 4 teigWTkffi^ 

[0 0 6 1] 6. 7— ^->ttSA^;b^^v-;l/»fe<}; 40 

[00 6 2] 7. *M*5'7-hSOJfif'('t>'^ 
7 V * >*5<fc XST)V ±1 V &m^* >fr h * S 

saafns a >?& s ±ta 6 fcm<oiM&mnft 

[0 0 6 3] 8. 7 , =*>tt»*Hr*«WiSiHHt** 
cDBBTi^T-fltf 5 , 0 0 0 — 5 0. OOOT'J.51 
IS 3 - 7 KK©zktt«BSiMR(*o 

[0064] 9. 7-*>&m^mm&ft?it&m so 
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CD&ffi#3 0 — 2 2 Omg K O H/g fccfctftf^XSg^ 
j&tf- 2 0-6 0 'CT'fe^±f5 3-8 IE*<0*tt«S# 

[0065] 10. mnt7-*>&m%mmmnft 
^ft-emnttmifi. mm o ommtsncttLrT-*> 
tem^mmmmft* ft#%tf 2 5 masp- 200 Mgi? 

T-feS±ie 3-9 ffi«fc&*tt»tt#»f*. 
[006 6] ±13 1 - 1 0 i2<8©7|<tt«8#ttf**-& 

[0 0 6 7] 

t^r, rgpj *3,fct>* r%j a, rsffigpj fej;t/ raM 
%j %%.t)ir a 

[0068] 1 > (7-*y&m^mmmM?i 
^ffc-erthA— 1 o^rio 

»T«B, iSS-fevy— , *5<fct>*±gl5fcgJS 

* SStbS^Sft&a (S^K»«D S L - 2 A S Sk S 
mm (W) M) <o&.fcmmc*rjV3L?->v>rby5 0 0 

£^S§§rt^lft3?gBSUcKl3&#£ 7 5tc#gStf 
7c &\ ?STSM«fct)7«^^U7l/^n-y^;l/3 1 5. 0 
gfk 7* U7l/S?n -7=f-)\>2 5. 0g!$, 7<^4="J/U^2 
-th*D^->xf-;l/7 5. Ogfl, 7i"J/HS8 5. Ogfl 
T7S— OJ (*^^7^4=->2-x 

B*ttBI (*) *D 4 0. 
oaw>iB*at*2B*IB*f»*JT8rFLfc. ®T&7&, S 

1 5BtP B MfS*^^-y-T, SSfffi l'3 2. 
*7XgfrgS («■»«) 2 9t, Hffil»fi2 
1. 0 0 0<D7-*>ttS$#*r«J|f^ft*«|}«iK«r 

[0069] wT©-&rite»icfeV''Tt,jsaij<oiSBEass 
[0070] <sm}2> (.7-*>vm^mm®istt 

tyv-iMJ<?i"JMn-7f;l/2 0 2. 6g|5, 
7 U 7biE 2 2 . 835, U 7bS? 2 - b Fa 

+->xf;!/7 5. 0g|5. ^^4"J;l/gE I 0 0. OgP, X 
fU>99. 6»fc**fcCfc«j1.«:'&jllfl| 1 
LT1I1 3 0, iJ^TJ&ffl&g. mWM) 5 41C, m 
M¥i%ft?m 2 2, 5 0 0 «D7x^>tt»^#W^iS» 

[0 0 7 1] <^0>J3> (7'=.*i/ttSdWW«W» 
?ft^!A-3 0^) 

^^;l/i^;U^ K>5 0 Og|5^r6 0 OgPtil. t/T— ffl 
■7=}-)\y\ 14. 4g|5, 7<^^U/l/^2-t: Ka + v-aif- 
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/1/7 5. OSP, ***y;l/&8 4. 4g|5. Xfl/>10 

5. 0»^^/cCi:^(^«l tlWJ^tdLT^fiffi 
110, (tttWI) 3 0°C, m»¥^ 

fi2 6, 3 o o £>z~* >tt»*fr*«W»?ft:d« 

[0 0 7 2] <^S60J 1 >»aiffl^^ry 
l^mic, 0^2: hy^-^-T*^ R T 

S (C. I. tf^OOF 1/7F122, *B*^>* 
ffc^IJg Oft) SSI) 8 4 2SP. 3, 1 O-^DDtt 

1. 3:B-D 105B5, 7*;W5F^f;Wt- 
3, 1 0-^DD+t> U F> (¥>t%~7 £ )\"< ^ F* 

4C-1) 5 3»fc. «««2T?»fc7- 
* Vttl«Wft*»fftdft A - 2 1,000 

gp. 2 o %7i<mti- hvv i±7kmm 2 0 0 sr. t; * 

2, 8 0 0SP, *tti&*L, JSff, ®&Lfco ifr&fflEfcuS 
SO. 3 m m CD v7i/ 3-7t:-X^ 7c±B L »flR»B 

(sc=;i/ s c 1 0 0/3 2m, H#££ili («) WD 

2, 7 0 0lsllE/#i:U »«iffl^-5ry Mcttitek* 

[0 0 7 3] #tt»7«, B^»«fcD#BW«*ft*« 
#^T7kl0, 0 0 0«Tfi*«te«fctf 

[0074] «r5x««H*«fc»«?»tt«*An, p< 

T^fg, fVX^ (TK^f^7^2 OSS!, ftgfrH 
fbXSI (*) H) KT#«U SBteiBiL^dlH (5 0 
A-IVE (SO fi£^IB«ffBf) fcT&fclfrfSRaS 

[0 0 7 5] <H»«1 2 >«tH l i: W«fc: LT«R» 
TIT p H 3 . 5tcIHSL^cO-5, »^?7fx3 

mmmrnvmrn, Tkau^o y-**8»icso, 20 
(TK«fv^2oa waaftxa ($0 «) 

2 0 %©7kttWR«MR(4*»fco 

[0 0 7 6] <*«M3 >fifli: LT77X 
/<--7«»RTS (C. I. ey^^h 1/7 F 1 2 
2, ^B*^>^{t^X^ (tt) S) 8 4 2SP. 3, 1 

F>X;l/*>^Z/l/^~*>A^ 
(¥J3x;i/*>S*i. 3 : B-l) 5 335. fecktf^ 
K**-/Wfc-3, l o-^an+WJ K> 
(¥^7*M5F^f;l/fflSl. 4:C-1) 105 

tttt*»fco 
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[0 0 7 7] <HM4>»^IT77XF^X- 
/{— -?-t£>£RTS (C. I. 1/7 F 1 2 

2, *0*^>*ft*II («0 H) 8 9 435. 3. 1 

F>X;^>i7;l/^- ^AJg 
W^Xd/sfcVSKl. 3 : B-l) 5 3gP. 43<ktf7 
K^^;Wb-3, i o-^ddWJ K> 
(¥i57^M$F^f-;l/Sai. 4:C~1) 5 335 
*ffl^cci: umttHJSfiH 2 t: mtttc L T v -tf > £ fe>J< 

10 [0 0 7 8] <^OT5>IH^i:LT^rXhy>x- 
T-lfV^RTS (C. I. tf^Vh 1/7 F 1 2 
2, ±B*^>*ft^XJt («0 H) 8 4 4 gp, 3. 1 
O-^DD+t^'J F>^yi7;Hr.^Ag 
C¥*§^l/*>S3Rl. 3 : B-l) 7 8g[5, fccfctf? 
£;1/^ K^^;Wb-3, l o-^ddWJ K> 
W3:7*;l/^5F*^l/«»l. 4:C-1) 7 8g[5 
Sffi^fect WW* 2 fc H«fc L T v -tf v * 67k 

[0 0 7 9] <HJIiPJ6>a»fcbT7rXhy>'X"- 
20 ^— v-tf>^RTS (C. I. fcf^VF U7 F 1 2 
2, *B*4>*V&Tm (tt) ») 7 9 0gP. 3, 1 
O-^pdW^J F>X;b*>^T;l/^-^Affi 

WSyOl/JfcVSS 1 - 3 • B — 1 ) 1 0 5gfl. *3*tf 
7ZM^ 1 o-^DP+t^'J F 

y (¥^7*;W5F^;l/aai. 4:C-l) 10 
5»«ffl^ftCfcJtmtt*SSW2 fcHiKLrT*^ 

[0 0 8 0] <Jt«Ml >KBi:LT77-Xhyyx 
-;^7^>^RTS (C. I. lf^yH/7F12 
30 2 , *B*-f V*ffc*X« Oft) © 9 4 7gf5, 

;bZ^y^^;l/fb-2, 9-^f;bW;F>5 3 

c t wummm 2 1 mate it^>^ & 

[008 1] <ht«(5iJ2>gaSi:UT^7'Xhy>x- 
/^7^RTS (C. I. tf^VF 1/7 F I 2 

2, *s*^;y^ft^xig («) BD 8 9 5gf5. ts&V 

3, 1 o-^ppWJ FyX;l/t>y^7;V^^-7 

(¥*§^;u^>aa 1 . 3 : b - 1 ) 10 $%mm 

40 «»«ft:*»fco 

[0 0 8 2] <HSIS0lj7>T-*>ttS#^W«K» : F 

ft^it&VBA- K08»l, 0 0 OSP*fflt\ l/c2 0 
%7|<^ft^ F U A7j<®?S 2 0 0 BP* F y x^;l/Z 5 > 
1 1 0»fc«Afcci:tt^ij|flliW2fcra«k:LT^» 

[0083] <mmm8>mn£K,T7TXh*f>7s- 

T-tf>^RTS (C. I. tf^f^^F 1/7 F 1 2 
2, *B*>fV*{fc¥l!B (flS) » 811«, 3, l 

50 o-^po^t^j F>x7i/*var;i/^— 
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ffSX;b*>SS0. 8 : B-2) 1 2 695. 37* /I/ 
*f 5K**7Wb-3. 10-^ddWJK> (¥ 
«7^;W5K^f;H»0. 7 : C-2) 6 3S5ffl<^ 
fee fcJ^ttlQfcfll 2 £mMlc LT7*>jrft*fl»B 

[0 0 8 4] <iafSM9>«»4:bT7rXhy>X"- 
^-Y-gy^RTS (C. I. tf^V^F 1/7 F 1 2 
2, *0*^>^ft^XlSI («) S) 85 10(5, 

1. 1 : B-3) 9 6g|5, y^)^^Y^^Mt-Z t io 

S»l. 0:C-3) 5 3»ffl^fcCfcJMntt«*M2 

[0 0 8 5] <jaSMl 0>fifikLT777hy>X 
(C. I. tf^VF UyK2 0 

2. *B#^:x*{k^XJ?t (flO CD 8 3 0g|5. 

1 : B-4) 10 535. 7 = F^/Wk- 3 . 1 

»1. 0:C-3) 6 5«ffl^^cCi:W^i:SS«iW2 20 
[0 0 8 6] <*J*B«1 l>aRtLt77Xb^ 

(c. I. try^vh L/7K20 

2. *B*-f>*ft*X« OR) H) 8 3 035, 

1. 1 :B-3) 10 5615. 7$Jl"{^V*rMt*i- 
2V F> . 0:C- 

4) 6 5»ffl^fcCfcJ^ttlt««2fcn*fcLTV-if 

[0 0 8 7] <Hfi£0Jl 2>KSiLT77Xhy^ 30 
— ^-tfV^RY (C. I. kf^^F 1/7 F 1 2 
2£C. I. e^^^h ;W*l/7H9fc©H8 
{*, ^S*^>^fL^X^ («) BD 8 4 2g|5, 3, 1 
Fvx;l/,t>S7;V^-^Affi 

WSX/l/ifci/SftO. 8 : B-2) 1 0 535. 
-f 5 K*f7l/{fc-3, io-^op+t^UF> (¥ 
J9:7*;b^5 K^Jl/MftO. 7: B-2) 5 3»^ 

[0 0 8 8] <^SSCT 1 3>^*n^>>>^r7 h^rffi^fc 40 

T S (C. I . t?^>F F 1 2 2, ±B^y 

*{t¥XM Oft) S) 8 4 235, 3. 1 0-^00+ 

ftl. 3:B-l) 1059, 7*;W5K^f';Wt- 

3, io-^PD*t^UF> (TO7^;W^F^ 

4 :C-1) 5 335<k, yaffil 3 T*f#fc7 

-*>i»***«*»?ft'&* a - 3 mm 1 , 000 

95. 2 0%7jcKfk*iJ»>A»}S3 0 0 35, *5«£tf7j<2, 

8 0 035, «:{±a*. H*Lfto S-&fK^rfflS so 
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0. 3mm©y;l/3r:7lJ-X*»«lft#*8I (F 
•7^X^/1/ S F - 1 2S, K7^X^l/»ttH) ^Ji 

&9 0 OlHlte/^^ U M'»^7hiCi«7j<^I 

[0 0 8 9] »«»T». B^«*04MRIK**ft*« 
0, Jfcl/^zklO, 0 0 OffiTng^«:fc<fctf#fSgHSit 

[0 0 9 0] *DEEE*SSHtc«S?»»iS*A^ «EEBL 
fc©-&«#ba**& 1 2 0 o CT2B$P a 1Ap^L> 3g^EiS 

[0091] Lft#s 1 

[0 0 9 2] ^r— **gfflfc:S ^ 20 %7j<S£ik# U * 
i*7l<f§}]$3 0 Og|5£*n*T-rVX7* (TKt^fVX^ 
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